Background: With the advent of HIV, the risk of Tuberculosis (TB) has increased. The trend in the number of cases of TB in Oyo State over the past five years has not been documented. Hence, this study reviewed the number of cases of TB and determined some of its associated factors. Materials and Methods: A retrospective analysis was conducted on TB surveillance data reported between January 1
Introduction
Tuberculosis (TB) remains a public health threat in both developed and developing countries. It is a chronic infectious disease with strong social determinants (Hargreaves et al., 2011; Maciel, 2012) . Tuberculosis affects almost every organ in the body, but the usual site of the disease is the lungs, which accounts for more than 80 percent of cases (NTBLCP, 2004) . Worldwide, TB is the second highest cause of mortality after HIV/AIDS (WHO, 2010). There were around 1.8 million TB-related deaths worldwide in 2003 and 1.45 million in 2010; majority of which occurred in the developing countries in sub-Saharan Africa and Asia (WHO, 2009) . Tuberculosis affects mainly the economically productive age group 15-54 years (WHO, 2004) . More than 2 billion people (about one-third of the world's population) are estimated to be infected with Mycobacterium tuberculosis with new infections occurring in about 1% of the population each year (WHO, 2009).
Globally, the incidence of TB was 9 million in 2005, and 8.8 million in 2010. Among the 15 countries with the highest estimated incidence rates of TB, 13 are in Africa which accounts for 31% of the global estimates. In addition, in the sub-Saharan region, HIV infection increases the risk of TB infection. Despite the decline in TB prevalence in the developed world, it remains a major cause of high morbidity and mortality in Nigeria (Chaulk and Kazandijian, 1998) . Nigeria ranks fourth with the highest TB burden in the world and the highest in Africa (311 per 100,000) (WHO, 2012). In Nigeria, there were 33,000 deaths as a result of TB in 2009. Out of the 210,000 new cases of all forms of TB that occurred in 2010, Lagos, Kano and Oyo states had the highest rates (WHO, 2010) .
The global aims and indicators for TB control have been developed within the framework of World Health Organization (WHO), Millennium Development Goals (MDGs), and Stop TB partnership. This framework aims to reduce the prevalence and death rates by half by 2015 and to halt its incidence (Bello, 2010) . As part of control activities, the Federal Ministry of Health gave the mandate to control TB and leprosy in Nigeria by establishing the National Tuberculosis and Leprosy Control Programme (NTBLCP, 2005) . The vision of the Programme is to eliminate TB while its goal is to reduce the burden of TB (to less than 1 case per million population) by year 2050.
Research has shown that females have a higher risk of developing TB than males (Holmes et al., 1998) . A similar female preponderance has been reported in a Nigerian study (Frank-Peterside et al., 2012) . Also, in Jigawa State, Northwestern part of the country, the prevalence of TB increased between 2009 and 2014 (Baba and Hincal, 2016 ). In addition, there have been studies on TB and gender disparity (Jumbo et al., 2013) .
A strong association has been established between poverty and TB. Studies have shown that TB is high among individuals living in rural areas, those below the poverty line and also in economically-underprivileged countries (WHO, 2005; Legesse et al., 2010) . Despite the huge resources allocated to eradicate the disease, problems such as late detection of cases as well as limited number of staffs still persist (Awofeso et al., 2008; Okuonghae and Omosigho, 2010) . In Nigeria, patients do not engage in adequate healthcare-seeking behavior which may reduce the incidence of the disease. A major factor has been the lack of knowledge about the cause, symptoms and transmission of the disease (Lienhardt, 2001; Koay, 2004; Legesse et al, 2010; ) .
In a five-year review of TB mortality in Ile-Ife Nigeria, risk factors such as age, gender related disparities, occupation, HIV status, history of TB in the family, and number of people living in a house have been identified (Erhabor et al., 2006) . Several studies have also reported the factors associated with the disease, knowledge of management (Ofoegbu and Odume, 2015) . Despite all of these studies, there is still paucity of specific local data on the pattern and trend of TB occurrence in Nigeria. Therefore, this present study seeks to describe and model the pattern of morbidity as well as determine some of the factors associated with TB in Oyo State, South-Western Nigeria.
Materials and methods

Study Area
Oyo State, the second largest State in south-western Nigeria, has 33 Local Government Areas (LGAs) and a population of 6 million. It is mainly inhabited by the Yoruba ethnic group. The State has 1729 health facilities disaggregated into 712 Primary Health Centres (PHCs), 46 Secondary Health Facilities, 3 Tertiary Health Centres and 968 registered private health facilities. The climate is equatorial with dry and wet seasons and relatively high humidity.
Study Design
Tuberculosis surveillance data (2011 to 2014) was obtained from the Integrated Diseases Surveillance and Response (IDSR) of Oyo State Ministry of Health, Nigeria.
Study Population and Data Extraction
Outpatient and inpatient records from the health facilities in the 33 LGAs in Oyo state were used. Data were extracted and re-entered into an excel spreadsheet. A total of 4923 observations of TB cases were obtained. The explanatory variables used for the analysis were age of respondents, Local Government Areas (LGAs), month and year of reporting. Ethical approval was obtained from the Oyo State Research Ethical review committee on the 3 rd October 2017, N0: AD 13/479/544.
Data Management
Descriptive statistics such as means and standard deviations (SD) were used to check the presence of under and over-dispersion. Frequency tables were used to describe the pattern of TB over the period of four years in the 33 LGAs. The Poisson and negative binomial regression models were fitted. The Poisson regression expresses the logarithm outcome rate as a linear function of a set of predictor variables. It makes an assumption that; for a sample of observations, the mean and the variance of the distribution are equal. A random variable X is said to have a Poisson distribution with parameter α if it takes integer values; 0, 1, 2 . . . The probability distribution is given as:
With mean and variance expressed as: E(X) = α and Var (X) = α.
The negative binomial regression is a more generalized model than the Poisson regression with the assumption that the mean follows a gamma distribution with mean E(αi) = αi) = Consider the Poisson distribution Xi | αi with a conditional mean E(Xi | αi) = αi, the marginal distribution can be shown to follow a negative binomial distribution (Farhana, 2013) The probability density function of a negative binomial distribution is given as:
Pr (Xi= xi) = Where, mean = E(Xi) = µi and variance = Var(Xi) = µi+ µi 2 vi -1 , v is the dispersion parameter.
The Poisson and negative binomial models were fitted and compared and the best was selected using the Akaike criteria (AIC) and -2logL. Incidence rate ratios (IRR), 95%CI and their p-values were reported.
Results
The From the Poisson regression model, the incidence of TB was 51.7% higher in 2014 (IRR = 1.517; 95%CI = 1.337, 1.721) and 18.1% higher in 2012 (IRR = 1.181; 95%CI = 1.091, 1.278) compared to the incidence in 2011.
The incidence of TB was two times higher in Ibarapa East LGA (IRR = 2.779; 95%CI = 2.416, 3.197) compared to Akinyele LGA. Ibadan North-east LGA had 95.3% higher incidence (IRR = 1.953; 95%CI = 1.675, 2.277) while Ogbomoso South LGA (IRR = 0.221; 95%CI = 0.082, 0.594) had a lower risk of TB compared to Akinyele LGA. The incidence of TB was about three times higher among children 10-19 years (IRR = 2.561; 95%CI = 1.357, 4.833) compared to children 0-28 days. Adults older than 40 years (IRR = 2.534; 95%CI = 1.343, 4.783), also had a higher risk of TB. However, children 1-11 months (IRR = 0.627; 95%CI = 0.296, 1.328) had a lower risk of TB compared to children 0-28 days (Table 3) .
From the negative binomial regression model, TB incidence was 62. (Table 5) . 
Discussion
Prior to 2012, national estimates of TB incidence were unavailable as it will require long-term planning, large cohorts of people and several resources (WHO, 2015a). However, in 2012, Nigeria conducted the first national TB prevalence survey. The survey provided direct estimates of the burden of TB as against the indirect estimates previously reported by WHO based on surveillance data which had its antecedent challenges (NTBLCP, 2012) . This analysis presents the estimates and pattern of TB disease burden between 2011 and 2014 in the 33 LGAs of Oyo state.
Although TB remains a global public health problem, its incidence in Nigeria particularly in Oyo state appears to be decreasing. This reduction in the burden may not be unconnected to the national and international efforts in decreasing the burden of the disease in order to achieve the Millennium development goals (MDG) set for 2015.
Also, "The Stop TB Strategy" was another approach recommended by WHO to reduce the burden of TB in line with global targets set for 2015. The post 2015 global strategy has the vision to stop TB and have zero deaths, reduce disease and suffering and the ultimate goal is to end the global TB epidemic (WHO, 2014).
Our results showed that the highest incidence was recorded in the year 2013 in Ibarapa East. However, this result is much lower than the one reported in the 2012 prevalence survey. It is also lower than the estimate for SW Nigeria (71 per 100000) as well as in the northern geopolitical zones (WHO, 2012). The South East zone had the lowest case notification of 41 per 10000. Incidences in subsequent years and in the 33 LGAs in the state were also lower than the 2012 survey reports. The low incidence in these LGAs may also be partly due to the more extensive DOTS programs in the LGAs.
Our findings further showed that the incidence of TB was higher in adults than in the younger ages, the age group 20 to >40yrs carrying the highest burden of the disease. This group represents the productive workforce and the TB control program should increase measures to combat or control TB among them so as to halt transmission in the community. This age differential in TB is not unexpected as this is in line with the epidemiology of the disease. This finding is also in conformity with the 2012 prevalence survey (WHO, 2014). The finding of a low occurrence of TB in children 0 to 28days is also in conformity with the epidemiology of the disease. Despite the overall decrease by year, there was however an increase in number of cases as age increases. This finding was similar to the reports from Cambodia where prevalence of TB also increased with increasing age (Mao et al., 2012) . This is in contrast with the observation of Nwachokor and Thomas, in a study conducted at the University College Hospital, Ibadan (Nwachokor and Thomas, 2000) . It was observed that TB infection was predominant in individuals below 40 years of age. Fahrettin et al, also observed a mean age of 32.5 years in an evaluation of TB treatment outcomes among PTB patients in Turkey (Fahrettin et al., 2008) .
Out of the 33 local government areas (LGAs) in Oyo state, only 31 LGAs had reported cases of tuberculosis between 2011 and 2014, hence, there were no cases of TB in Ibarapa North LGA and Oriire LGA during these periods. Although it is essential to focus on TB control in general, it is also important to identify such "hot spots" such as Ibarapa East LGA so that special considerations can be given to them. The regression analysis further showed that older adults had a higher risk than the younger ones. This finding is consistent with reports from different countries (WHO, 2014) .
Conclusion
This analysis and review of TB cases marks an important landmark in TB monitoring in the state. Our results suggest that TB still remains a significant public health problem in the state although a reduction in incidence has been observed. Despite the activities of the DOTS since 1993 and the WHO STOP TB strategy since 2006, it appears that the services may not have penetrated some communities. We have identified areas (LGAS) where efforts can be strengthened. Oyo state is 'doing' well in terms of the 2025 milestones of the post 2015 global strategy; one of which is the 75% reduction in TB deaths and also 50% reduction in TB incidence (i.e. less than 55 cases per 100000 population) i.e. halving the rate of TB which has been met in 11 high-burden countries (Brazil, Cambodia, China, Ethiopia, India, Myanmar, Pakistan, the Philippines, Uganda, Vietnam and Zimbabwe (WHO, 2015b). The incidence in our surveillance data is lower than the 55/100000 population recommended. However, our design does not allow us to draw conclusions about the cause of this decline. Recommendations: We recommend national population-based surveys to complement surveillance data so as to be able to accurately estimate the disease burden, and address the problem of TB. Such efforts may ultimately lead to the end of a deadly and costly disease.
